Insemination of rabbit eggs is associated with slow depolarization and repetitive diphasic membrane potentials.
The plasma membrane of the rabbit egg allows only one sperm to enter the egg during fertilization, but the mechanism of this block to polyspermy is unknown. Electrophysiology and in vitro fertilization techniques were employed in this study to investigate the possibility that a voltage block to polyspermy exists in rabbit eggs. Ovulated zona-intact eggs had a mean membrane potential of -71 +/- 2.1 mV (interior negative). A stereotypic response occurred 12-135 min following in vitro insemination in 19 of 40 eggs. Association of this stereotypic response with the appearance of pronuclei suggested that the electrical response was related to some interaction of gametes. This response consisted of a slow transient 8 +/- 1.5 mV depolarization upon which were superimposed up to 36 repetitive diphasic insemination potentials. Each potential consisted of a brief 2.0 +/- 0.44 mV hyperpolarization followed by a slow 2.5 +/- 0.45 mV depolarization. The small amplitude of the stereotypic response when compared with the large variation of resting potentials suggested that the response was insufficient to block polyspermy by a mechanism dependent upon the magnitude of the rabbit egg membrane potential.